gTTPPORTF '^P AMPNDMENTS 
support for ftc amendments herein can be found throughout fl>e speoincation. Title and 
Abstract as originally filed. Addition^ support for the amendment to page 10. lines 3-14 (more 
particularly lines 5-6) can be found at mlt^^^^m^ (S« attached printout of the 
"PSOC" uademark registration information ftorein.) No new matter is introduced. 

RF.MARKS 

Claims 1-23 are presented for consideration in the present application, which is now 
believed to be in condition for examination. Early notice to that effect is earnestly soUcited. 
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^IfllinT TTTTT-I ^-^^T" ruA>jnV<^ SHOWN: 



TTSJ THF. TITLE 

pSoCl EROfiBAMMABIiMeEOamEQUEE ARCHITECTURE (MKED 

ANALOG/DIGITAL) 

j^T THF gpprTFTCATION 

At page 2, line 2: 

fPSoCl ERQOEAMMAELEMeEQCQMIE™ ARCHITECTURE (MIXED 

ANALOG/DIGITAL) 



At page 4, line 2 through page 5, line 11 ; 

A=cordit,gly. the present invention provides a mierocontroUer consisting of 
progran^nable analog blocks and progran^able digital blocks interconnected with a 
p^^an^able interconnect structure fabricated on a single sen^conductpr chip. [Progrannnable 

system On-a-Chip (PSoC)] ^...smmmMMmm architecture offers an 
«eellentanaloganddigitalinterfacethatsolvesntan,designneeds.mpresen.designprovides 

^econ>plexconununicationinterfacebet«eendigi.alandanalogblocks.hatcanberecoof.ur^^ 
on-the-fly-Theprogran^ble^utalog array withbothCon^nuousTlnteCTanalogblocks^ 

switched capacitor (SC) an^og blocks are realized on the same sendconductor chip wtth 
programmable digital blocks. 



-10- 



A „Ucrocon«oUerv«a,in»™MS analog/digital [Pr^^^^ 
e-Chip (PsoOl archi.ec»Ke including multiple digital [PSoC, pmg—l^ blocks and .nultip.e 
analo^ [PSoC] blocks in a communicaUon anay having a progran>mable 

i„.„connect s».c..e is described. The single chip design is in.p— d by integraUoc of 
p„g,a«.abledigi..anda„alogcircui.b,ocksU«.a«ab,etoco„™u„ica«wid,eachoU.e.. 

Robus.analoganddigi.alblocks*a.a.eflashn.e.o„rcg««n.ab,.canbeuU.i»d.o«aUze 

con.plexdesignapplica.ions«>a.o*envisewouldr=,uir.n>ul,iplechips and/0, sepa^te 

applications. The [PSoC) B^^iliimsi^^ architecture includes a novel at«y 
having progranunable digital blocks that can co~te with ptogranunable analog blocks 
usin. aprogranunable intetconnect sttucn^e. T.e prognunn,able analog array contains a 
c„n,plententofContinuousTinte(CT)b,ocksandacon,plen,entofSwitchedCapacitor(SC) 

blocks that canconununicatetogether. The analogblocksconsistotmulti-blocks that can 
ecnununlcate together. The analogblocksconsistofn^ulU-ftutctioncircuitsprogranunaW^ 

one or more different analog funcdons. and fixed ftutction circuits progranunable for a fixed 
t^cUonwithvariableparan^eters. The digital blocks include standard n,ulti-fiu,c.ion circuits 
andenhancedcircuitshavingfiuKfionsnotincludedin^e standard digital circuits. The [PSOC, 

array is progranuned by flash memory and progranuning allows dynannc 
reconftguration. That is. "on-the-fly" reconftgu«Uon of the [PsoC] «.»a.blocks ts 
allowed. Tl,eprogrannnableana.oga,raywithbothCon.inuousTi»eanalogblocksand 
SwitchedCapaci.oranalogb.ocksareofferedonasing.echipaiongwl.hprogranunabledig..al 
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blocks. The progranunable interconnect structure provides for communication of input/output 
data between all analog and digital blocks. 

At page 7, lines 3-15: 

Fig>.e 1 is a block diagram iUustrating the architecture of [the Progranunable System On-a-Chip 
(PsoOl " rr^ p^mniahle array according to the present invention. 

Figure 2 illustrates one embodiment of the hardware routing resources of [the Programmable 
System On-a-Chip (PsoC)] uifigMmBbls architecture according to the present invention. 
Figure 3 is a flow chart illustrating steps in a combined digital/analog operation possible with 
[the Programmable System On-a-Chip (PsoC)] . proppimmable phip accordmg to the present 

invention. 

Figure 4 is a flow chart illustrating steps to a digital operation possible with [the Programmable 
System On-a-Chip (PsoC)] rropr^mm^blc 9hip according to the present invention. 

At page 8, lines 2-15: 

Reference will now be made m detail to the preferred embodiments of the invention. 
psoC] irrnr-r-l-H""'-""""'""^'""'^ ^'^'^'^^ 1'™"=" ^"^/digital)], examples of 
which are illustrated in the accompanymg drawings. While the invention will be described in 
conjunction wiflt the prefened embodiments, it wUl be understood that drey are not intended to 
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limit the invention to these embodiments. On the contra^., fte invention is intended to cover 
alternatives, modifications and equivalents, which may be included within the spirit and scope of 
the invention as defined by the appended claims. Furthemore, in the following detailed 
description of the present invention, numerous specific details are set forth in order to provide a 
thorough understanding of the present invention. However, it will be obvious to one of ordinary 
skill in the art that the present invention may be practiced wifliout these specific details. In other 
instances, well-known methods, procedures, components, and circuits have not been described in 
detail so as not to umiecessarily obscure aspects of die present invention. 



At page 10, lines 3-14: 

The present invention provides an on-chip integration of programmable digital and 
analog circuit blocks in a microcontroller that are able to communicate witii each other. Figure 1 
is a block diagram 100 iUustratmg [the Programmable System On-a-Chip (PsoC)] a 
Br2grMfflafele.architecture f ..em plifiH hy a ,r.^mMr -sY.,.m-on-a-phir" microcontroller 
.h. PSnCTM r - r-^-^r,,,.,"' available rnmmerci^lly fron^ Typr^ss Micp>Systeips. Inc. 
w...in„.n or '■-•n -I - — -"-^ -yVTe^'rr'<<rro.,omr), composed 

of programmable analog blocks 121 that can communicate wifli programmable digital blocks 122 
by means of a programmable interconnect structure 123 and a General Pmpose I/O 124. This 
novel architecture allows a single chip solution to mism numerous complex activities that 
would otherwise require multiple chips or separate appUcations. The dashed line 120 «.closes 
flte four major components 121, 122. 123 and.124 constmcted on tiie single semiconductor chip. 
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An important aspect of the present invention is the integration of both programmable analo; 
circuits and programmable digital circuits on the same semiconductor chip. 



At page 12, lines 2-8: 

Figure 2 illustrates one embodiment of the hardware routing resources 200 of the 
(Programmable System On-a-Chip (PsoC)] rro^an^mable chip architecture according to the 
present invention. Twelve analog amplifier ci^uits. four ACT circuits 220, four SCI circuits 221 
and four SC2 circuits 222. correspond to the Analog SoCblocs 121 illustrated in Figure 1. 
Analog signals are coupled to the semiconductor chip at port 0. 212. which consists of four input 
pms 210 and four output pins 211. 

At page 13, line 18 through page 14, line 7: 

Figure 3 is a flow chart illustrating steps 300 in a combined analog/digital operation 
possible wiax [the Programmable System On-a-Chip (PsoC)] . propramn^able a^rav according to 
the present invention. Component reference numbers used are as assigned in Figure 2. An analog 
signal to be digitized is presented in step 310 at one of the pins of the analog port 0. 210 in 
Figure 2. Under control of the Analog Clock 205. the analog input signal is coupled in step 320 
via a MUX 215 to the input of an SCI amplifier 221 configured as an integrator with an internal 
comparator. In step 330. the output of the SCI ampUfier 221.is represented as a digital input 
signal which is applied to two MFBs 230 configured as an eight bit digital counter. Under the 
control of «,e Intem.pt Controller 206 and System Clocks 207, the two MFBs 230 accumulate 
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and store fl>e digital conversion of .he an^og input signal in step 340. The resulting digital data- 
is then coupled in step 350 via the Independent Internal I/O Bus 240 to a digital output port such 
as port 0, 241 in Figure 2. 

At page 14, line 10 through page 1 5, line 8: 

Figure 4 is a flow chart iUustrating steps 400 in a digital operation possible with [the 
Programmable System On-a-Chip (PsoC)] , promnmiahle array according to the present 
invention. Component reference numbers used are as assigned in Figure 2. In the present 
example, a series of pulses taken ftom an external device are to be counted and a signal is to be 
coupled to an output device when the count is found to be equal to a preset value. In st^ 410, flte 
eternal series of pulses is coupled to a predetennined port and pin, such as pin 1 of port 0, 241 
in Figure 2. In step 420. the Independent Internal I/O Bus 240 is used to couple the input signal 
to an MFB 230. Under control of the Interrupt ControUer 206 and the System Clocks 207.the 
MFB 230 counts pulses in sequence and compares the count to a stored preselected count. When 
the accumulated count equals the stored count, the MFB generates a signal which is coupled in 
s.ep450toapreselectedoutput port and pmbythelndependent Internal yOBus240.Itis to be 

appreciated that a series of pulses taken from an e«emal device that are no. satisftctoty digital 
signals could be en.ered as an analog signal which is ten routed through an analog amplifier 
ACT 220, SCI 221 or SC2 222 in order to produce a digital signal fta. is then routed to a 
designated MFB 230. 
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The preferred embodiment of the present invention, [PSoC] 8 progran«nat.le 
„ji,,2S2jtte!kr architecture (mixed analog/digital), is thus described. While the present . 
invention has been described in particular embodiments, it should be appreciated that the present 
invention should not be construed as limited by such embodiments, but rather construed 
according to the below claims. 

TMTHF. ABSTRACT 
Please replace the original abstract with the following Abstract: 
A microcontroller with a mixed analog/digital [Programmable System On-a-Chip 
(PSoC)] architecture including multiple digital [PsoC] Erogramma^ bl^^^^ and multiple analog 
[PSoC] programmable blocks in a communication array having a programmable intercomxect 
structure. The single chip design is implemented by integration of programmable digital and 
analog circuit blocks that are able to communicate with each other. Robust analog and digital 
blocks that are flash memory programmable can be utilized to realize complex design 
applications that otherwise would require multiple chips and/or separate applications. THe 
[PSoC] r-»^^n,n,ablechip architecture includes a novel array having programmable digital 
blocks that can communicate with programmable analog blocks using a programmable 
interconnect structure. THe programmable analog array contains a complement of Continuous 
Time (CT) blocks and a complement of Switched Capacitor (SC) blocks that can communicate 
. together. ITie analog blocks consist of multi-fimction circuits programmable for one or more 
different analog fimctions, and fixed function circuits programmable for a fixed function with 
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variable parameters. The digital blocks include standard multi-function circuits and enhanced 
circuits having functions not included in the standard digital circuits. The [PSoC] programmable 
array is programmed by flash memory and programming allows dynamic reconfiguration. That 
is, "on-the-fly" reconfiguration of the [PSoC] programmable blocks is allowed. The 
programmable analog array with both Continuous Time analog blocks and Switched Capacitor 
analog blocks are offered on a single chip along with programmable digital blocks. The 
programmable interconnect structure provides for conununication of input/output data between 
all analog and digital blocks. 
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Respectfully submitted, 
Wagner, murabito & W 



2004 




Glenn tmmes 
Registration No. 42,293 

Two North Market Sureet 
Third Floor 
San Jose, CA 95113 
(408) 938-9060 



-17- 



